Clusterin regulates transthyretin amyloidosis.
Transthyretin (TTR) is a human disease-associated amyloidogenic protein that has been implicated in senile systemic amyloidosis (SSA) and familial amyloidotic polyneuropathy (FAP). FAP typically results in severe and early-onset disease, and the only therapy established so far is liver transplantation; thus, developing new strategies for treating FAP is of paramount interest. Clusterin has recently been proposed to play a role as an extracellular molecular chaperone, affecting the fibril formation of amyloidogenic proteins. The ability of clusterin to influence amyloid fibril formation prompted us to investigate whether clusterin is capable of inhibiting TTR amyloidosis. Here, we report that clusterin strongly interacts with wild-type TTR and TTR variants V30M and L55P under acidic conditions, and blocks the amyloid fibril formation of TTR variants. In particular, the amyloid fibril formation of V30M TTR in the presence of clusterin is reduced to level similar to wild-type TTR. We also demonstrated that clusterin is an effective inhibitor of L55P TTR amyloidosis, the most aggressive form of TTR diseases. The mechanism by which clusterin inhibits TTR amyloidosis appears to be through stabilization of TTR tetrameric structure. These findings suggest the possibility of using clusterin as a therapeutic agent for TTR amyloidosis.